The Rh Vaska-type complexes, trans-[Rh(CO)(Cl)(YR3)] (Y=Group 15 atom; R=aryl or alkyl), analogues of the well-known Vaska's complex, trans-[Ir(CO)(Cl)(PPh3)], are well behaved model systems for various catalytic systems. They readily undergo a variety of reactions e.g., iodomethane oxidative addition, typically forming alkyl species as intermediates, e.g., [Rh(Cl)(CO)(CH3)(I)(YR3) ~], reductive elimination, substitution, insertion, etc. These Rh(I) complexes are easy to synthesize, and in conjunction with their Pd(II) and Pt(II) analogues, are potential homogeneous catalysts to also investigate structurally due to favorable thermal stability, while the CO and PR3 ligands render IR and 31 P NMR spectroscopy as powerful tools to evaluate different ligand effects. These complexes were used to quantify electronic and steric effects of different tertiary group 15 donor ligands (P, As, Sb) [1] , including PPh2Fc (ferrocenyldiphenylphosphine), and PTA (1,3,5-triaza-7-phosphaadamantane) enabling correlations between IR, 31 P NMR and X-ray crystallographic data. Selected four-, five-and six-coordinate pseudo Vaska-type complexes are presented, illustrating structural aspects and reactivity, equilibria and thermodynamics of these with regard to iodomethane oxidative addition/ ligand substitution. . The influence of the carbene moiety on the electronic distribution around the rings is clear from the 1 H and 13 C NMR data collected. Almost all the NMR signals are shifted downfield of those of the free ligand due to deshielding by the electronegative carbene moieties and, in some cases, the electron-withdrawing ester groups. X-ray crystallographic studies indicated that the presence of substituents on the bithiophene ring system forces the rings to align in the same plane and in the trans configuration with respect to the sulphur atoms, to aid in the flow of electrons through the molecule.
The saddle conformation for 16-membered Jager-type metallomacrocycles contains a cavity suitable for the binding of small molecules such as dioxygen to the metal centre. The efficacy of such reactions is dependant on cavity geometry and the interactions with the surrounding structure [1] . Those structures determined thus far have the methyl substituents on the macrocycle bound to the same side (cis isomer) 1.
Bridges of varying lengths and constituents have been connected over the metal centre to vary the cavity size and shape. The recently discovered trans isomer with a Z-type conformation [2] appears alongside the well-established saddle species 1 in the reaction mixture. Recently we determined structures of bridged compounds of the trans isomer, 2, looking at the conformation of the macrocycle ring and the position of the bridge relative to the metal centre. What's the difference in cavity size and conformation between the cis and trans bridged compounds? What are the consequences for reactivity? This work has answered these questions in conjunction with ESR and theoretical studies. References 1. D.H. Busch and N.W. Alcock, Chem. Rev., 1994, 94, 585 (and refs. therein . The influence of the carbene moiety on the electronic distribution around the rings is clear from the 1 H and 13 C NMR data collected. Almost all the NMR signals are shifted downfield of those of the free ligand due to deshielding by the electronegative carbene moieties and, in some cases, the electron-withdrawing ester groups. X-ray crystallographic studies indicated that the presence of substituents on the bithiophene ring system forces the rings to align in the same plane and in the trans configuration with respect to the sulphur atoms, to aid in the flow of electrons through the molecule.
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